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Motivation
® Standard NMT model score prefers Source: /R A0 £ Jr9us B W OE4A = 08
shorter translations, because the log-
probability is added over time steps: Target-1: Do vyou know the way <EOS> Same length,
|y length=6 but target-3 is better :(
15 + -25 + -13 + 21 + -15 20 =-10.9
log P(y|x) = 2 log P(y;ly<j,Xx) N s L
= Target-2: 21 to: go to Station <EOS>
® Normalizing the model scores by _ - —
lengths eliminates this system bias | Score | Scorewith LN BR L6+ 14 v 19+ 20 =179
. Target-3: Target-1 -10.9 -10.9/6=-1.82 : Beljing Railway Station <EOS>
But it Is coverage-unaware method - N N :
and thus not able to distinguish Target-2 179 -17.9/10=-1.79+ b 13 + 10 + 212180
content-rich translations. Lo engih=10
Coverage: the extent of a source word is translated Note: d=0, w=1.0
Approach

The basic iIdea Is to apply coverage-sensitive feature (Coverage Score) at every decoding step

® Coverage Score In Beam Search
1. Compute coverage score from attention a

® Comparison of different coverage-sensitive methods

Method Model-Free Beam Search
cxy) = ZLXl 108 max(zljw aij. F) Coverage Model X \
2. Combined with the model score e J benalt J y
sxy)=((1—a)- -logP(y|x) + a:c(x,y) *overage chalty
3. Applied in Beam Search Coverage Score v \

® Coverage Score for a running example (Chinese pinyin-English and g = 0.8)
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NN &Q&@Qﬂ S° attention — coverage (i = 1)
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attention — coverage (7 = 2)

meir = ‘
xXué = Z 'y max. i -
do = 0304010202 0 ZJ azj=1.2 max(1.2,5)=1.2
7?7 m = ; ot
EOS = = c(X,y) = ZLX‘ loglllax(zw a;;, ) =log 0.8 +log 1.2 ... = 1.5
, 7 ,
Experiments
beam=10 beam=100 beam=500 dev test
Entry Zh-En En-De Zh-En En-De Zh-En En-De 7h-En MTO6 MTO8
dev test | dev | test dev test dev test dev test dev test En-De news13 news14
base 37.55 |1 30.91'|23.72|,23.36' | 35.17 |,28.48 | 23.54 | 23.50"| 23.40 | 17.95"| 23.15 | 23.24
LN 38.85 |132.32.123.96|:122.96. | 38.60 |131.97 | 24.04 |:23.14.| 37.60 |:30.81 | 23.95 | 23.16 Coverage Score performs better
CP 38.68 | 31.321|23.96 | 23.27/ | 37.64 |130.82:| 23.77 |123.65: | 34.81 |128.82 | 23.43 | 23.46 than other approaches
CPf 35.96 |1 29.98 |23.67| 2353 | 34.77 | .27.45 | 23.69 | 23.63'| 32.23 |,25.09'| 23.65 | 23.61 B Coverage Score performs the
LN+CP 39.07 [132.47,123.98|123.26. | 38.93 |132.39 | 23.95 |:23.60. | 37.88 |:131.46,| 23.77 |1 23.64 best with other approaches
TGS T 391371322411 24131 2362 | 39.60 | 32.711| 24.01 | 23847 3950 | 32.77 | 23.96 | 23.85 B Coverage Score performs the
. CS" 138763218 [24.18] 2330 | 37.79 | 31,57 [ 23.99 | 23.75 | 3589 | 2092 | 2375 | 23,70, best inside Beam Searct
{ LN+CS | 3959 [ 3273 [24.24] 2332 | 39.88 | 3320 | 24.22 | 23.60 | 39.77 | 32.89 | 24.17 | 23571 m Coverage Score performs better
:LNiQEiQ§__§%§2___3_2-_7§_ 24.27] 23.30 | 39.90 | 33.23_| 24.24 | 23.60 |_39.73 | 32.85 | 24.17 | 23.69 with larger beam sizes
CPf. Coverage Penalty at each decoding step; CS': Coverage Score only in reranking
O «— Coverage Score is robust to 9 basc P
R beam size
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— Coverage Score IS robust to
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